Cell cycle effects on the basal and DNA-damaging-agent-stimulated ADPRT activity in cultured mammalian cells.
ADP-ribosyl transferase (ADPRT) is a DNA-dependent chromatin-associated enzyme which covalently attaches ADP-ribose moieties derived from NAD+ to protein acceptors to form poly(ADP-ribose). ADPRT activity is strongly stimulated by breaks in DNA, and it is suggested that its activity is required for efficient DNA excision repair. In this paper, a cell-cycle-dependent fluctuation of basal ADPRT activity was demonstrated by measuring it in permeabilized FL cells. The cell used was subjected to arginine starvation for 48 h before being released from the block by replacement of deficient medium with complete medium and cells in different proliferating stages were traced by [3H]TdR pulse labelling and obtained at different intervals after block release. The peak basal ADPRT activity appeared 4-6 h after the appearance of the peak of DNA synthesis. After treating the cells with MNNG (10(-4) M), MMS (10(-3)-10(-4) M) and 4NQO (10(-5) M) for 90 min just after release of the block, the ADPRT activity was markedly stimulated. It was further demonstrated that the effects of MNNG/4NQO and cell cycle influence on the level of poly(ADP-ribose) synthesis appear to be additive. While concerning MMS, quite a different pattern of ADPRT stimulation in the cell cycle was demonstrated, i.e., the activity of ADPRT stimulation of 10(-3) M MMS was found to be completely dependent on the basal ADPRT activity. In the cells with the highest basal ADPRT activity 12 h after block release, the MMS-induced ADPRT stimulation could not be observed. It was suggested that more than one pathway might be present in ADPRT stimulation induced by DNA-damaging chemicals, and the cells synchronized in late G1 stage might be the most suitable for demonstrating poly(ADP-ribose) synthesis after DNA damage.